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Seizures (or convulsions) are caused by an increased
electrical activity of the brain. Epilepsy is a non-

progressive, intracranial disease that produces inter-
mittent seizures. Pharmacological control of epilepsy in
the dog is begun if seizures occur more frequently than
once a month, if more than one seizure occurs on the
same day, or if the animal presents in status epilepticus
(a life-threatening state of continual seizure activity).
Additional circumstances to be considered before begin-
ning treatment should include: the patient's environment
and use, the owner's compliance and ability to medicate
the animal, and the owner's acceptance of seizure
episodes.
Owners must understand that their pet will continue

to have seizures while on medication; that the goal of
therapy is to decrease the frequency, duration, and
severity of the seizures; that approximately 20% to
50% of canine epileptics will never be controlled with
medical management (large breeds of dogs are partic-
ularly difficult to regulate); that multiple dosage regimens
may need to be tried before the correct one for their pet
is found; and that the medication will usually be required
for the rest of the pet's life. Abrupt withdrawal of med-
ication may precipitate seizures.
The most common drugs used in the medical man-

agement of canine epilepsy are phenobarbital and potas-
sium bromide.

Phenobarbital is the primary drug used in the man-
agement of epilepsy because of its efficacy, low cost, and
minimal toxicity. It increases the seizure threshold and
decreases the electrical activity of the seizure focus by
potentiating gamma-aminobutyric acid (GABA), the
inhibitory neurotransmitter in the central nervous system
(CNS).

After oral administration, peak phenobarbital plasma
concentrations occur in 4 to 8 h. Phenobarbital is widely
distributed into tissues, but because of its lower lipid sol-
ubility, it does not penetrate as rapidly as other barbi-
turates into the CNS. After IV injection, therapeutic
concentrations in the CNS are reached in 15 to 20 min.
Phenobarbital is primarily metabolized by the liver,
with only 25% excreted as unchanged drug by the kid-
ney. Reported elimination half-lives are 48 to 144 h
in humans and 37 to 75 h (average 53 h) in dogs.

Phenobarbital is a well-known inducer of hepatic
microsomal P-450 enzymes. Induction of microsomal

enzymes enhances biotransformation of other drugs,
resulting in a diminished pharmacological effect for
the concurrently administered drug (e.g., digoxin, glu-
cocorticoids, phenylbutazone, anesthetics). In contrast,
drugs that are inhibitors of hepatic microsomal enzymes
(e.g., chloramphenicol, tetracyclines) may inhibit phe-
nobarbital metabolism and cause toxicity.

Side effects of phenobarbital are seen soon after
starting therapy. Typical signs include sedation, polypha-
gia, polyuria/polydipsia, and behavioral changes.
Pharmacokinetic and pharmacodynamic tolerance
develop after 10 d to 2 wk of therapy, when side effects
will diminish. Elevated hepatic enzymes (alanine amino-
transferase(ALT), alkaline phosphatase(ALP)) can occur
after chronic therapy without hepatic disease. Clinicians
should be concerned about phenobarbital toxicity if
the ALT is disproportionately elevated in comparison to
the ALP, or if there are concurrent elevations in bile acids
or other signs of hepatic disease. Serum concentrations
of liver enzymes should be evaluated every 6 mo for dogs
on chronic therapy.

Daily phenobarbital doses of 4 to 16 mg/kg BW/day
are recommended. Initially, the full dose is usually
divided into twice daily doses to minimize side effects
and peak-trough fluctuations. In some patients, once a
day dosing may be effective. Therapeutic plasma con-
centrations in dogs are much higher than those con-
sidered desirable in humans (dogs: 70 to 170 pmol/L,
humans: 43 to 108 ,umol/L). Plasma phenobarbital con-
centrations should be measured 6 half-lives (approxi-
mately 2 wk) after beginning the therapy. A trough
plasma sample should be collected 8 to 12 h after an oral
dose. An algorithm may be used as a guide in adjusting
phenobarbital dosage (Figure 1).

Potassium bromide (Kbr) is the oldest and, chemi-
cally, the simplest of the anticonvulsant drugs. Although
it is rarely used in humans due to its toxicity, bromide has
recently become popular as a second anticonvulsant
drug in dogs that continue to have seizures despite ade-
quate phenobarbital concentrations. Bromide replaces
chloride in all body fluids and stabilizes neuronal cell
membranes by interfering with chloride transport and
potentiating the effect of GABA. Bromide is synergis-
tic with other drugs with GABA-ergic activity, such
as phenobarbital, in raising the seizure threshold.

Potassium bromide is well absorbed from the gas-
trointestinal tract in dogs, with peak absorption in 1.5 h.
Maximum bromide concentration in CSF occurs 2 h
after oral administration. The elimination half-life is
extremely long (24 d), therefore it takes approximately
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Begin phenobarbital (PB) at a dose of 2 mg/kg BW, ql2h.
Measure serum PB concentration in 2 wk.

Is patient seizuring?
No Yes

|jPB <70pmol/L PB <70pmol/L

Reconsider diagnosis of Increase dose to target 110
epilepsy. pmol/L.
Slowly discontinue PB over Recheck in 2 to 3 wk.
3 to 4 mo.

jPB2 70 < 110 pmol/L PB > 70 < 150 pmol/L

Maintain dose or increase Increase dose to target
dose by 10%. 150 pmol/L.
Recheck in 2 to 3 wk. Recheck in 2 to 3 wk.

PB 2 1 0 S 175 pmol/L PB 2 150 < 175 pmol/L

Maintain dose and recheck Increase dose to target 170
every 6 mo or decrease to pmol/L.
minimum effective dose over Recheck in 2 to 3 wk.
3 to 4 mo.

PB 2 175 pmol/L PB . 175 pmol/L

Decrease dose 25% per month Add potassium bromide, clon-
to minimum effective dose. azepam, or chlorazepate to
Recheck every 2 to 3 wk after treatment regimen.
each change.

New dose = Old dose x Target concentration
Measured concentration

Figure 1. Algorithm for management of idiopathic epilepsy
with phenobarbital

4 mo to achieve steady-state concentrations. Bromide is
eliminated by the kidneys. Because it does not undergo
hepatic metabolism, bromide does not affect hepatic
enzymes and, therefore, is useful in dogs with liver
disease.
Bromide toxicosis (bromism) may be seen if serum

concentrations exceed the therapeutic range. Neurological
signs of bromism include lethargy, generalized ataxia,
disorientation, and delirium. Some animals may show
signs of sedation for the first 3 wk of therapy. Other com-
mon side effects include polyuria/polydipsia, erythe-
matous dermatitis ("bromide rash"), conjunctivitis,
nausea, and anorexia. Sensitivity may be affected by the

dog's physical condition, food and salt intake, hydration,
vomiting, diarrhea, or renal insufficiency.
The clinician should consider the addition of bro-

mide to anticonvulsant therapy when phenobarbital
control is insufficient. Guidelines for Kbr addition are
as follows: 1) seizure cause is not identified; 2) pheno-
barbital has been administered for at least 3 mo and a
steady-state trough concentration of 130 pmol/L has
been achieved; 3) the number and severity of the seizures
have remained unchanged for at least 3 mo, despite
therapy with phenobarbital and other anticonvulsant
drugs; or 4) there is evidence of hepatotoxicity from pre-
vious anticonvulsant therapy. A majority of dogs will
have decreased seizure activity when Kbr is added to phe-
nobarbital therapy. Frequently, there is a decrease in
seizure intensity and a change to a less severe type of
seizure.

Potassium bromide can be purchased from a chemical
supply company (VWR Scientific, 9527 49th Street,
Edmonton, Alberta) and formulated in double distilled
water by a pharmacist. The recommended starting dose
is 10 mg/kg BW, ql2h, given in food. This allows the
dog to gradually adapt to the cumulative sedative effects
of phenobarbital and bromide, while maintaining high
steady-state trough concentrations. The therapeutic
range for bromide is considered to be 10 to 20 mmol/L.
Bromide concentrations should be monitored at 30 d,
120 d, and every 6 mo after initiating the therapy.
Therapy must be individually tailored, as serum bromide
concentrations vary among dogs and each dog adjusts to
bromide differently.
Once bromide reaches steady-state serum concen-

trations in the therapeutic range, the clinician can
attempt to decrease the total daily phenobarbital dose.
Further reductions in the phenobarbital dose can be
attempted if the dog remains seizure- free for 6 mo. In
some dogs, the addition of Kbr allows phenobarbital
doses to be decreased by as much as one half. Some dogs
can be successfully maintained on bromide therapy
alone.
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